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Î
Ï Ì Ï,Ð p Ë ÌÑvÒ�ÒZÓ ÏÕÔ Ö ÓM× yw[o`�`�F-J�W/S�Rg?ØX%a-UÚÙ�?­SK[@J�Û
`�aD?KA-CKRTA-C$A-UVFoXMJ�?Bx�Û,`vF-J%JMUVA�X p¤q u�Ü+usy±R�A�XMUVJ%?@`¡X%R�[@A�?BADÈ
X%a-U!RTA�XMUVJMAD?Kx�`�[KA�SKUVJ%WMRT[KAcb­?KW�W�aD[�Ý$A�R�A q R�C�Þ�j p ?�y®Û p `VyvÞ
Ç®XeÝ�?@WH?KJMC@F-UVÈ�X%aD?�X<XMaDU q u�Ü+uÕ`�[KA�XMJ%RTf-FoXMRT[KAw]�[KJ
X%a-U:È-UV`�?­>�Ë ÌÑvÒ�Ò Ý$RYX%a-RTAÊX%a-U9mo^ßRgW+A-[BX�?<Èo[KÉORTAD?BA�X
[@A-U8à á­â®Þ�ãsa-U+ÈoUV`V?­>\Ë ÌÑvÒ�Ò ?KxTWM[8WMU�J%SKUQW�?KW!?�W�UQ?BJ�`�a:]�[KJ?:A-UVÝ(xTR�C@a@X�W%`�?KxT?KJ�[@J$SKUQ`¡XM[@JstD?BJMXMRg`vxTUKboÝ$a-Rg`�ae`v[KFDxTÈ
ÉORTÉ:Rg`+XMaDU q u�Ü+uäR�A�X%U�J�?K`¡X%R�[@Aåà�jvâ p W�UVU q R�C�Þ�j p ÈDy�yvÞ
ãsa-U�J%UäRgWæ[KADx�>Ú?BA'F-t-t
U�J�x�RTÉORYX�]�[KJèç p Ë�ÌéÍ

Î
Ö Ì Ö@Ð y9êìëHí�jQk Ð
î à ïBâðÞåãsa-UHÈoUQ`�?­>åJ%?BXMU\]�[@J8X%a-U
t-J%[o`vUQWMWñË�ÌòÍ Î
Ï Ì Ï,Ð Ý�?@Wå`V?Bxg`vF-xg?�X%UVÈóR�A à áob hBâ
FDWMRTA-C�U�ôot�UVJMRTÉOU�A�X%?Kx!tD?KJ�X%RT?Kx$ÈoUV`V?­>åÝ$RgÈ�X%a�?KADÈèÈoU�Û
`V?­>åt�?BJ�?BÉOUvX%U�JO[B]�Ë�ÌõÍ Î-ö ÈoUQ`�?­>oW�Þ�Ç,A÷à á­â®b�X%a-U
t
[@W%W�RTf-xTU�J%?KA-CKUQW:]�[KJ\X%a-U_J�?�X%R�[ø[B]�X%a-UÊÈoUQ`�?­>æJ�?�X%UVW
Ý$R�XMa-RTA9X%a-U+m-^ùÝ�U�J%U�[Kf-X%?BRTA-UQÈ�ú!j�û�j­áojVk�üwý p Ë�ÌñÍ
Î × Ì × Ð yMû�ý p Ë Ì Í Î�Ö Ì Ö Ð y_üþj�û�j­áBk-b�Ý$a-Rg`�aäCKRTSKU
?eC@[�[oÈåX%UVW�X8[B]$X%a-UHmo^ÿRTAøXMaDUVWMU ÉO[oÈoUVWVÞ�d�A�>øS�R�Û
[@xT?BXMRT[KAø[B]sXMaDUVWMU9x�RTÉORYX�W8Ý�[KFDxTÈåf
UH?_WMR�C@AD?Bx�[B]$A-U�Ý
t-a�>oWMRT`VW�Þ

�c½������	��

����Á��������
����Á�Æ�����¿¹À
ãsa-U\=�>�t
U�Jvu�G/U�ôot�UVJMRTÉOU�A�X p�� i�ë�j­y�?BX q U�J%ÉOR�xg?Bf

`�[KxTx�UQ`¡XMUQÈ«ÈD?�X%?�È-F-JMRTA-C+XMaDU�jVlKl�ë�?KADÈ«XMa-U8jVlKl@l�J%F-ADWVÞ
ãsa-U Uvôot�UVJMRTÉOU�A�X«Ýs?KW8ÈoUVWMR�C@A-UVÈåX%[ÊRTA�SKUVW�XMRTC@?BXMUHu�G
S�RT[Kxg?�XMRT[KAä?KADÈ�XM[èW�XMF�Èo>�J�?BJ%U_ÈoUQ`�?­>oW\[B]�a�>�t�UVJM[@ADW
?KADÈ�L�?B[@ADW�Þnãsa-U:WMt
UV`¡X%JM[@ÉOUvXMUVJ�RgWnÈ-UVW%`vJ%R�f
UVÈ�RTAÊÈoU�Û
X�?BRTx$U�xgW�UVÝ$a-U�J%Uåà �­â®bs?BADÈ�?ÊtDxT?KA�S�RTU�Ýì[B]�X%a-U_WMt�UQ`¡Û
X%JM[@É:U�XMUVJIRTW!W�a-[�Ý$AORTA q R�C�Þ�áoÞ�dw`�aD?KJMC@UVÈ:W�UQ`v[@ADÈ-?BJ%>
f
UV?KÉ Ý�?@W�t-JM[oÈoF�`vUVÈ«f�>8ÈoRTJMUQ`¡X%R�A-C�?KA:i@kKk��+U�� t-J%[BÛ
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q RTCKFDJMU�jKÞ q U�>�A-É\?BAèÈ-RT?KCKJ�?BÉ\W�]�[KJ\Ë ÌÑvÒ�Ò ÈoUQ`�?­>oW�RTAmo^ ?BADÈ÷? A-U�Ý t-a�>oW�Rg`�WVÞ p ?@y,Û p `Vy�mo^ t-J%[o`vUQWMWMUVWVb
q u�Ü+uÚ?KADÈøRTA@X%U�J%AD?Bx�`v[@A�S@U�J�W�RT[KAåJ%UVWMt�UQ`¡XMRTSKUVx�>@Þ p ÈDy
d A-U�Ý÷tD?BJMXMRg`vxTUCB�D�`v[@A@X%JMRTf-FoX%R�[@AcÞ

XM[KA f
UV?KÉ [KA�XM[ø?ñá­ôDáÊÉ:É�E�`�[Kt-t
U�JOX�?BJ%CKUvXQÞ�ãsaDU
É:[@ÉOU�A�X%?ø[K]�WMUV`�[KADÈ-?KJMRTUVWO?KADÈ�XMa-UVR�J `�a�?BJ%CKUVW:Ý�U�J%U
W�UVx�UQ`¡XMUQÈ�f�>+?�`vF-J%SKUQÈ�`v[KxTxTR�É\?�X%[KJ±`�a�?BA-A-UVxKUVÉ8f
UVÈ-ÈoUQÈ
R�Aæ?GFeÉ:Û®x�[@A-C�ÈoR�t
[KxTU\É\?BC@A-UvX p =�>�t�UVJM[@Añ^_?BC@A-UvX¡y
W�U�X$XM[\?BA�?­SKUVJ%?KCKU�ÉO[@É:UVA�XMF-Éì[B]sjHFKkI�+U��CJLK�Þ
^�[�WZXO[B]+a�>�t
U�J%[KA�W8U�ô�R�XMRTA-C�]�JM[@É5XMa-Ue`v[@x�xTRTÉO?BXM[@J

ÈoUV`V?­>KUVÈøRTADWMRTÈ-U<?ñjQï_É:Û®x�[@A-C_S�?K`�F-F-É2ÈoUV`V?­>�tDR�t
UKÞ
d$] XMUVJIXMaDUsÈ-UV`�?­>�tDR�t
UKbKXMa-U$ÈoUQ`�?­>�t-J%[oÈoFD`¡X�W�Ý!UVJMUsÈoUvÛ
XMUV`vXMUQÈøR�AñA-RTA-U9É«F-x�XMR�ÛðÝ$RTJMU\tDJM[@t�[@J�X%R�[@AD?BxI`�aD?KÉ8f
U�J�W
p unjvÛ�u�l@yvÞ�ãsa-U�J%U�?BJ%U+XZÝ![\W%`vRTA@X%R�xTxg?�XMRT[KA<a-[oÈo[�WM`�[Kt
UVWVb
Ý$a-RT`�aø?BJ%U«XMa-UOfD?@W�RgWn]�[KJ�ÉO[@W�X+[K]�XMaDU:tDa�>oWMRT`VWnXMJ%R�CKÛ
CKU�JQÞIãsÝ![«É8F-[@AHW�X%?BXMRT[KADW�?BJ%UntDxT?@`vUVÈ9[KA UVRYX%a-U�J$WMRTÈ-U
[B]�XMa-U�f
UV?KÉ xTR�A-U@Þ � ?@`�a<W�X%?BXMRT[KAe`v[@ADW�RgW�XMUVÈ<[K]±XMaDJMUVU
xT?­>@U�J�W±[K]�WZX%U�UVxof-x�[o`�LoW�?BADÈ«t-J%[Kt
[KJMXMRT[KAD?KxYÛ®Ý$R�J%U�XMFDf�UQW�Þ
d�XnX%a-U«ÉORgÈ-ÈoxTU:?KADÈ�J%UV?KJ�[B]�UQ?K`�aÊW�X%?BXMRT[KA_Ý�U�J%U�XZÝ�[
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q R�C@F-JMUOáoÞ�G�xT?KA_S�R�UVÝ [B]IXMaDU:=�>�t
U�Jvu�GwWMt�UQ`¡X%JM[@É:U�Û
XMUVJVÞ

a-[oÈo[@W%`v[@t�UQW�]�[KJsX%JMRTCKC@U�J%R�A-C:[KA<É8FD[KADWVÞ
ãsa-U\t�[@xT?KJMR�XMRTUVW�[B]$f�[KXMaøX%a-U =�>�t
U�J%[KAæ?KADÈñd�AD?BÛ

x�>^]VR�A-CÊÉO?KCKA-U�X%W�Ý�U�J%U\t
U�J%R�[oÈoRg`�?Kx�xT>ÊJ%U�S@U�J�W�UQÈ_X%[ÊW�U�Û
x�UQ`¡X�U�R�XMa-UVJ�t
[@WMRYX%R�S@U�xT>«[@J�A-U�C�?�X%R�S@U�xT>:`�aD?KJMC@UVÈ:W�UQ`v[@AoÛ
È-?BJ%RTUVWVÞ

_c½�`H¿�acb�
WdVÆed
f�U�WMUV?KJ%`�a-UQÈ�]�[@J!Ë ÌÑhgLg ÈoUQ`�?­>oW�FDWMR�A-C�X%a-U�È-?BX%?�W�U�X`v[@x�xTUV`vXMUVÈ/ÈoF-J%R�ADCñXMa-U�jVl@l�ëø?KADÈ jQlKlKløJ%F-ADWVÞ'ãsa-U

U�S@U�A�XeXM[Kt
[KxT[KC@> ]�[KJÊË�ÌÑ�gLg ÈoUQ`�?­>oW<RTW<X%a-J%U�UåXMJ�?K`�LoW`v[@É:RTA-C�]�JM[@É2?ÊWMR�A-C@x�UHSKUVJ�X%Uvô�ÞåãsÝ�[ÊÉ«F-[KAèXMJ�?K`�LoW
X%?KCKCKUQÈøf�>Êf
[BXMaèx�U�] X�Û�?BADÈøJ%R�C@a�X�Û,W�RgÈoUOÉ8F-[@AæÈoUvX%UV`vÛ
XM[@J%W9?KADÈ�[KA-UÊt-JM[KXM[@AèX%J%?@`�LæR�A X%a-U_xTUv] XHWMRgÈoU_Ý$R�XMa
JMUQW�t
UV`vXIXM[+XMaDU�W�UQ`v[KA�È-?BJ%>�f�UQ?BÉóxTRTA-U$Ý!UVJMU�J%UHi�F-RTJMUQÈ�Þ
ãsa-U�fD?@W�Rg`�W�UVx�UQ`¡X%R�[@A_`vFoX�Ýs?KW�ÈoUVWMR�C@A-UVÈH]�[@J�J%UkjZUV`vÛ

XMRT[KAå[B]�É:[�WZX�fD?@`�L�C@JM[@F-ADÈ-W�XMa�?�X�Ý!UVJMU:É\?BRTA-xT>�t-JM[KÛ
ÈoFD`�UVÈw?BX XMaDUÊUvôoR�XH[K]+X%a-U�`�[KxTx�RTÉ\?�X%[KJQÞ ãsa-U�XM[KX%?Kx
ÉO[KÉOU�A�XMFDÉ�[B]�XMa-UOX%a-JMUVU8X%J%?@`�LoWna�?KÈÊXM[<f�U\Ý$R�XMa-RTA
XMa-U Uvôot�UQ`¡X%UVÈåJ%?KA-CKU:[B]�jQáKkH?KADÈñá�h�kl�+UH��JLKBÞ9ãsa-U
Ë�ÌeaD?KÈ+X%[�[KJ%RTCKRTAD?�X%U�?�XcX%a-U�m:?BADÈ�n+t�[�W�R�XMRT[KA�Wc[B]�X%a-U
X%?KJMC@UvXnÝ$R�XMaDR�Aåï-Þo�\ÉOÉeÞ�ãsaDU�pHt�[�W�R�XMRT[KA_[K]�XMaDU«ÈoU�Û
`�?­>�SKU�JMXMU�ô�UQWZX%R�É\?�X%UVÈøf�>_X%a-U9ÉOUvX%a-[oÈñ[B]$ÈoRgWZX�?BAD`�U
[B]�`vxT[@WMUVW�XO?Kt-t-J%[@?K`�aèÝ�?@W8J%UHi�F-RTJMUQÈñX%[�f
Uef�U�XZÝ!UVU�A
jVk@kÊ`vÉ ?KADÈäjQïKkKkÊ`vÉ5]�J%[KÉ XMa-U<UvôoR�X:[K]�XMaDU<`�[KxTx�R�Û
É\?�XM[@JVÞ � S@U�A�X%W$Ý$R�XMa_?\WMRTA-CKxTU�SKUVJ�X%UvôHÝ�U�J%U�W�UVx�UQ`¡X%UVÈ
f�>rq-X�X%R�A-CÊXMa-J%U�U XMJ�?K`�LoW�X%[�?�`v[KÉOÉO[KAèSKU�JMXMU�ôø?KADÈ
JMUsi�F-R�J%RTA-C�XMaDUH?­SKUVJ%?KCKUOX%J%?KADW�S@U�J�W�U\ÈoRgW�X%?BA�`vUH?BX8X%a-UpBÛ,`v[�[@J%ÈoRTAD?BXMU\[B]�XMa-UHSKU�JMXMU�ôå[K]�XMaDU U�S@U�A�X8X%[Êf
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q RTCKF-J%Uøï-Þì^Ê?KW%W<È-RTW�XMJ%R�fDFoXMRT[KADWeÝ$R�XMa Ë�ÌÑ�gLg ÈoUQ`�?­>a�>�t
[BXMaDUVWMRTW�]�[KJ!XMa-U+t
[@WMRYX%R�S@UvÛ,W�UQ`v[KA�È-?BJ%>�Ûðf
UV?KÉ�È-?BX%?-b
p ?@y$?B] XMUVJ$XMa-U«WZX�?BADÈ-?KJ%È<`vF-X%WVb p f
ysÝ$RYX%a-RTAwvõjx�zy�[K]
X%a-U�É\?@WMWIJ%UVWM[KxTFoX%R�[@AO?BX�XMaDU+Ë�ÌåÉO?@WMWVb@?KADÈ p `QyI?�] X%U�J
X%a-U8U�ô�XMU�A�ÈoUVÈ�`�FoX%WVÞ�ãsa-U«?KJMJ%[�Ý(J%U�tDJMUQW�UVA@X�W�XMa-U\Ë Ì
É\?@WMWVÞ

á-Þ �+ÉOÉeÞ�ãsa-U|{}EQûL~W��� [B]¹X%a-UOq-X�Ý�?@WIJMUsi�F-R�J%UVÈ«X%[�f�U
xTUVW%W�XMa�?BAøjKÞo�oÞ
q [@J8UVSKU�A�X�W�tD?@WMWMR�ADCeXMa-U<`vFoX�W�b�Ý�U9JMUQ`v[@ADWZX%JMF�`¡XMUQÈ

X%a-U�RTA�S�?BJ%RT?KA@X�É\?@WMW p�� Ñ�gLg y¡ÞIãsa-U+^�u�WZX%FDÈo>OW�a-[�Ý�WX%aD?�X XMa-U�É\?KW%W\J%UVWM[KxTFoXMRT[KA�]�[KJeË�Ì Í Î × Ì × Ð ÈoUvÛ`V?­>OR�AHXMa-U�=�>�t
U�Jvu�G�WMt
UV`¡X%JM[@ÉOUvXMUVJ!RgW+jKÞ k8^�UH��J�KhEBÞ
ãsaDJMUVUì`�?KADÈoRgÈ-?�X%UVWóÝ!UVJMUõ[@fDW�UVJMS@UVÈ [KADx�>5RTA2XMa-U
t
[@WMR�XMRTSKUvÛ,WMUV`v[@ADÈ-?KJM>�f
UV?BÉ�È-?�X�?nÝ$R�XMa:É\?KW%W�UQW�Ý$RYX%a-R�A
j�yw[K]�XMaDU�Ë�ÌóÉO?@WMWVÞñãsa-U�J%Ue?BJ%U A-[åfD?K`�L�C@JM[@F-ADÈ
UVSKUVA@X�W�Ý$R�XMa-RTA��ÚáBk�yø[K]�X%a-U:Ë�Ì�É\?KW%W�Þ$ãsa-U8ÉO?@WMW
È-RTW�XMJ%R�fDFoXMRT[KADW�?BJ%U+WMa-[�Ý$A<R�A q R�C�ÞDï p ?�ys?BADÈ p f�yvÞ
d�WI?n]�F-JMXMaDU�J�`�a-UQ`�L
b­X%a-U�`�?KADÈoRgÈ-?�X%UVW�Ý�U�J%U!S@U�J%R�qDUQÈ

f�>9?Kt-t-xT>�RTA-C«Uvô�XMUVADÈoUVÈH`vFoX�W�X%[8X%a-U�WM?KÉ:tDx�UnR�A q RTCOï
p ?@yh��XMaDUVWMU�JMUVÉ:[�S@UVÈèÉ:[�WZX9[K]�`�a�?BJ%CKUVÈèL�?B[KA�fD?@`�L@Û
C@JM[@F-ADÈ-WVÞ�Ç,A�XMa-U\U�ô�XMU�A�ÈoUVÈå`vFoX�W�bcXMa-UOJ�?�XMRT[ [K]!t-J%[BÛ
X%[KAOÉO[KÉOU�A�X%F-É XM[�X%a-U$W�FDÉó[B]�XMa-J%U�U�X%J%?@`�L�É:[@ÉOU�AoÛ
X%F-É p � Ñh��� y�Ý�?@W�J%UHi�F-RTJMUQÈåXM[�f�U<xT?KJMC@U�J�X%aD?BA�k-Þ FKi-Þ� SKUVA@X�W Ý�U�J%U�?KxTWM[æUVx�RTÉOR�AD?BXMUQÈwR�]�XMa-UåÉ\?KW%W J%UV`�[KAoÛ
W�XMJ%FD`vXMUVÈè?KW���Ì Í��cÌ × Ì × Ð p ��� gLg y�È-UV`�?­>oW�Ýs?KWÝ$R�XMaDR�A�vØjQk\^�U��CJLK E ?�X�X%a-U�� Ì ÉO?@WMWVÞ�d$] X%U�JnXMa-U
U�ô�XMU�A�ÈoUVÈ9`�FoX%WVbBX%a-UnWMRTCKAD?KxTWI[K]¹XMa-U$X%a-J%U�U�`V?BADÈoRgÈ-?BXMUVW
?KJMU�S@U�J%>9`vxTUV?BA±bD?KW$WMa-[�Ý$A RTA q R�C9ï p `Qy¡Þ
^�u�WMR�É«F-xg?�XMRT[KA�WIÝ!UVJMU$F�W�UQÈOXM[8`�aDUV`�L8[@AOXMa-Unt�[�WZÛ

WMRTf-x�U!fD?K`�L�C@JM[@F-ADÈ�W�F�`�a�?KW±`�a�?BJ%CKUVÈ�L�?K[KA�ÈoUQ`�?­>oWc?BA�È



��� PLZH�k���e�LZC��� ���}� PU�x�xZ �¢¡}�£PLRQSU¤¥RcS�¦ � Vc��Z P � �\¡§V¨Z\Z � R©�«ª � ��P�N�Ë�ÌñÍ Î × Ì × Ð ï

É«F-[KAwt�?BRTJHt-J%[oÈoFD`vXMRT[KA(f�>ät-aD[BXM[@A(`v[@A�SKU�J�WMR�[@AäR�A
É\?�X%U�J%RT?Kx±RTADWMRTÈoU8XMa-U:S�?K`�F-F-É ÈoUV`V?­>HtDR�t
UKÞ�f�U«XZ>�toÛ
Rg`�?Kx�xT>èC@U�A-UVJ%?BXMUVÈ/jVk@k�XMRTÉ:UQW9ÉO[KJ%U_^�u U�S@U�A�X%W\]�[KJ
UQ?K`�a<fD?K`�L�CKJ%[KFDADÈHWM[KFDJ%`�U�XMaD?KAHX%a-U�U�ô�t
UV`vXMUQÈefD?K`�L�Û
C@JM[@F-ADÈ xTU�S@U�xðÞÿÇ,Aó[KJ�ÈoUVJÊX%[/RTA�SKUVW�XMRTC@?BXMU�t�[�WMWMR�fDx�U
fD?@`�L�CKJ%[KF-ADÈDW8Ý�U�ÉORTW%W�UQÈ�bsÝ!U�F�W�UQÈèX%a-U�J%UV?BxnÈ-?�X�?-b
F-ADx�RTLKU�Û®WMR�C@A-UVÈ�ÈoRTÉ8F-[@A'W%?BÉOt-xTU�]�[KJñX%a-UäA-UVC@?�X%R�S@UvÛ
WMUV`�[KADÈ-?KJM>�Û®f�UQ?BÉÕÈ-?�X�?H?@W�Ý�U�xTxI?KWnXMaDUOWMRTA-CKxTU«É«F-[KA
W%?BÉOt-xTUI]�[KJ*f�[KXMa«t�[�W�R�XMRTSKU�Û
?BA�È�A-U�C�?�X%R�S@UvÛ,W�UQ`v[KA�È-?BJ%>�Û
f
UV?KÉØÈ-?�X�?-ÞIãsa-U+fD?K`�L�CKJ%[KFDADÈ\WZX%FDÈoRTUVWsWMa-[�Ý!UQÈOXMa�?�X
A-[@A-U$[B]
XMaDU�fD?K`�L�C@JM[@F-ADÈ8WM[KFDJ%`�UVWI?�] X%U�JIX%a-U�`�FoX!`v[@AoÛ
X%JMRTf-FoX%UVÈ<R�AeX%a-U�RTA�S­?KJMRg?BA�X$É\?KW%W$J%U�CKRT[KA<f
U�xT[�Ý�j­áBkKk
^�UH��J�KhE�Þ q RTAD?BxTx�>@b!Ý�U�J%U�xg?�ôoUVÈ�UV?@`�a�`�FoX9S�?BxTF-U<XM[
RTAD`vJ%UV?@W�U8XMa-U:fD?@`�L�C@JM[@F-ADÈexTU�S@U�x�R�A q R�Ceï p `Vynf�>_?BA
[@J%ÈoUVJn[K]�É\?BC@A-RYX%FDÈoU@Þ:=�[�Ý!UVSKU�JQb�XMa-UVJMUOÝs?KW�WZX%R�xTxIA-[
fD?@`�L�CKJ%[KF-ADÈ8U�S@U�A�X�Ý$RYX%a-RTA iCy�Þ­¬�?@W�UQÈ:[KA:XMa-U�fD?K`�L�Û
C@JM[@F-ADÈ W�XMF�ÈoR�UQW�b-XMa-U�X%a-JMUVU�`�?KADÈoRgÈ-?�X%UVW$?BJ%U�F-A-xTR�L@U�xT>
ÈoFDUnX%[\fD?K`�L�C@JM[@F-ADÈ�Þ
Ç,AeXMa-U:ÉOUV?@W�F-J%U�ÉOUVA@Xn[B]�XMa-U«f-J�?BAD`�a-RTA-C9J�?�X%R�[9]�[KJ

Ë�ÌÑ�gLg ÈoUQ`�?­>oWVb�XMaDUøÈ-UV`�?­>/Ë�Ì Í Î �
D Ó �
D(Í Ö­ÖVö
p Ë�ÌÑ�®¯®�° yÊÝs?KWåFDWMUVÈ ]�[KJøX%a-U A-[KJ%É\?BxTR¥]Q?�XMRT[KAóÉ:[oÈoU@Þãsa-UOfD?@W�Rg`OW�UVx�UQ`¡X%R�[@Aå?KADÈw� Ñh��� `vFoX�S�?Kx�F-UQW�JMUsi�F-R�J%UVÈ]�[@JIË�ÌÑH®k®�° ÈoUV`V?­>+Ý�U�J%U�[KtoX%R�ÉOR±]�UVÈ8f�>�^�uñWMR�É«F-xg?�XMRT[KA[K]IXMa-RgW�ÈoUV`V?­>KÞ�Ç,AÊ[@J%ÈoUVJ�X%[HJ%UVÈoF�`vU8tDa-[BX%[KAÊ`�[KA�SKUVJ�Û
WMR�[@A_U�S@U�A�X%WVb¹XMaDU:RTA�S�?BJ%RT?KA@X+É\?KW%W�]�[@J+XZÝ![HU�xTUV`¡X%JM[@ADW
Ýs?KW+J%UHi�F-RTJMUQÈ�XM[ef
U\f�U�XZÝ!UVU�A��Bk<^�U��CJLKhE\?KADÈ�jVkKk
^�UH��J�KhE�b¹?BADÈHXMaDU8ÈoUV`V?­> S@U�JMXMUvô<aD?KÈHX%[9f�U:áBkKkO`�É
êw²�³�ê jQïKkKk$`�É(X%[�J%UkjZUV`vX±fD?@`�L�C@JM[@F-ADÈn]�J%[KÉ/XMa-U�FDtoÛ
W�XMJ%UV?KÉ S­?@`vF-FDÉ Ý$R�A�Èo[�Ý�Þ�d�] XMUVJ�XMa-U�WMU�xTUV`vXMRT[KAO`vJ%RYX%UvÛ
J%RT?$]�[KJ�Ë ÌÑ�®¯®�° ÈoUV`V?­>oW�b­?$X%[BX%?Kx�[B]�áoj@j�U�S@U�A�X%W*Ý�U�J%U�xTUv] X?@WnWMa-[�Ý$AÊRTA q RTCDÞ¹h�Þ q J%[KÉÕX%a-Uzq-XVb�X%a-UOA�F-É8f
U�J�[B]
[@fDW�UVJMS@UVÈ Ë�ÌÑH®k®�° È-UV`�?­>oW!Ý�?@Wµ´ �\¶�·¸¨�\� Ô p jQlKï�¹ ��vøá�ë^¹ l@yUVSKU�A�X�W�b�Ý$a-UVJMU+XMaDU�F-AD`vUVJ�X�?BRTA�XZ>9RTW�WZX�?�XMRgW�XMRg`�?Bx�[@A-xT>KÞ

º*½\¾v¿¹ÀH��Áx�*ÁL��ÀHa-ÀVÆ¤Â
¿}d\Â£»|¼½�^dVÄ}b�Àsd
ãsa-U$J%UV`v[@ADW�XMJ%FD`¡X%UVÈ:ÈoR�É«F-[KA\É\?@WMWMUVW�]�[@JIXMa-UsX%a-J%U�U

UVSKU�A�X�W�Ý!UVJMUèá-j�h�Þ¨ë�^�UH��JLK�EBb«á-j�hDÞ ï ^�U��CJLKhEè?BADÈ
á-jVï-Þ�ë ^�UH��J�KhEBb\Ý$a-Rg`�a�?KJMU�Ý$R�XMa-RTAóX%a-U Uvôot
UV`¡X%UVÈ
ÈoRTÉ8FD[KA_É\?KW%W+JMUQW�[@x�F-XMRT[KA p y¾�ókc¹o�9^_U���J�KhEVyvÞ�ãsa-U
ÈoRTÉ8FD[KA�É\?KW%W p�� gLg y$]�[@J�X%a-U8X%a-J%U�U8UVSKUVA@X�W�RgWn`�[KÉ:ÛtD?KJMUQÈØÝ$R�XMaìXMa-U È-R�É«F-[KAìÉO?@WMWäÈ-RTW�XMJ%R�fDFoXMRT[KA Uvô�Û
t
UV`vXMUVÈ_]�[KJ�ï�Û®f
[�È->_ÈoUV`V?­>_Ë�ÌwÍ Î × Ì × Ð RTA q RTCDÞW�p ?@y¡b*Ý$a-U�J%U:XMa-U9È-UV`�?­>ÊÉ:[oÈoUVx�Ý$R�XMaå]�[KJ%Éù]¤?@`¡XM[@J%W+RgW
U�ô�tDxT?KR�A-UQÈ9f
U�xT[�Ý�Þ�m�U�S@U�J�?Bx¹R�A�X%U�J%t-JMU�X%?BXMRT[KADW�?BJ%Unt
[@W�Û
WMR�fDx�UH]�[KJ:XMaDU<FDA-Uvôot
UV`¡X%UVÈoxT>æAD?KJMJ%[�ÝØÈoRTÉ8F-[@AèÉ\?KW%W
ÈoRgW�XMJ%R�f-F-XMRT[KAcÞ�ãsa-U�JMUQW�FDxYX�W$t-J%UVWMU�A�XMUQÈHaDU�J%U�?BJ%U+S@U�J%>
t-J%U�xTRTÉ:RTAD?KJM>@Þ
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q RTCKFDJMU�h�Þ�ãsa-U�J%UV`�[KADW�XMJ%FD`¡X%UVÈeÉ\?KW%W Î
Ö Ì Ö@Ð ]�[@J�XMaDU
A-[KJ%É\?BxTR¥]Q?�XMRT[KA«ÉO[�È-Us?B] XMUVJ�?BxTx-`vFoX�W�Þ�ãsa-U$a-RgWZX%[KC@J%?KÉ
RTW�XMa-U:W�F-É [B]I^�u÷W%?BÉOt-xTUVWVb-Ý$a-UVJMU�UQ?K`�a�^�u/`v[@É:Û
t�[�W�R�XMRT[KAåÝ�?@W�ÈoUvX%U�J%É:RTA-UQÈÊf�>eXMaDU�qDXVb±?KADÈ_X%a-U\^�u
a-RTW�XM[@CKJ�?BÉ5Ýs?KW«A-[KJ%É\?BxTR¥]VUVÈøX%[ÊX%a-Ue[KfDWMU�J%SKUQÈæÈ-?�X�?
U�SKUVA�X%WVÞ�ãsa-U�W�[@x�RgÈ t
[KRTA�X%W�?KJMUn]�[KJ�XMa-U�È-?BX%?DÞ

q RTJ%W�XVb­Ý�U�?KW%W�FDÉ:U�X%a-UIX%a-JMUVU�`�?KADÈoRgÈ-?�X%UVWc?KJMU�È-R�J%UV`vX
Ë�Ì'Í Î × Ì × Ð ÈoUQ`�?­>oW:?BADÈèUVW�XMRTÉO?BXMUHXMa-U<f-J�?BAD`�a-ÛR�A-C�J�?�X%R�[e[K]!X%a-RTW«ÈoUV`V?­>KÞ9Ç,Aø[@J%ÈoUVJ�XM[�ÉOUV?@W�FDJMU:XMaDU
f-J%?KAD`�a-RTA-C�J�?�X%R�[�b�Ý!U!UVW�XMRTÉ\?�XMUQÈ�X%a-U$?K`�`�U�toX�?BAD`�UVW±FDWZÛ
R�A-COXZÝ�[OÈoUV`V?­>9ÉO[�È-U�xgW�b-?:F-A-R�]�[KJ%É tDaD?KWMU�W�tD?@`vU�ÈoUvÛ
`�?­> p ^_[�È-U�x�dny+?KADÈ�? ]�[KJ%ÉÕ]¤?K`vXM[@J p ^�[oÈoU�xY¬$y«à á�âðÞ
^�[oÈoU�xO¬ÚFDWMUVÈøX%a-U<mo^ t-J%[�`�UVW%W�UQW�b q u�Ü+uÚ?KW8Ý!UVx�x
?KWÊXMa-U�R�A�X%U�J%AD?Bx:`v[KA�S@U�J�W�RT[KA ÈoRg?BC@J%?KÉOWVb8?@W�WMa-[�Ý$A
R�A q R�C�Þ�j p ?@y,Û p `Vyvb�?BADÈ÷W�[@ÉOUå[K]8X%a-Uø]�[KJ%Éÿ]¤?K`vXM[@J
]�F-AD`¡X%R�[@ADW ]�[KJ9aD?@ÈoJ%[KA-Rg`eÉ\?�XMJ%R�ô�UVx�UVÉ:UVA�X Ý!UVJMU�U�ô�Û
XMJ�?K`¡X%UVÈ(]�JM[@ÉÿXMaDUñUvôot�UVJMRTÉOU�A�X%?Kx�È-?�X�?�]�[KJÊË�Ì5Í
Î-ö ÈoUV`V?­>oW�ÞØ^�u W�RTÉ8F-xg?�X%R�[@ADW<Ý!UVJMU�FDWMUVÈäX%[�UQWZX%RYÛ
ÉO?BXMU�X%a-U_C@U�[KÉOU�XMJ%RT`�?@`�`vUVtoX%?KAD`vUQW\?BADÈ�X%a-U_UVSKU�A�XMÛ
W�UVx�UQ`¡XMRT[KA\U�¿9`vRTU�AD`�R�UQWI]�[KJ�XMa-U�WMRTCKAD?KxD?BADÈOAD[KJ%ÉO?Kx�R±]V?BÛ
XMRT[KA(ÉO[oÈoUQW�Þ ã�?BfDx�U�jåWMa-[�Ý�W<?�WMF-ÉOÉ\?BJ%>�[K]�XMaDU
JMUQW�F-x�X%WVÞ5ãsa-UèWM>�W�XMUVÉ\?�XMRg`øU�J%J%[KJ�RTA/X%a-UæÉOUV?@W�FDJMU�Û
É:UVA�XH[B]�X%a-UÊf-J�?BA�`�a-R�ADCñJ%?BXMRT[æÝ�?@W9Èo[@É:RTAD?BXMUVÈ f�>
XMa-U ÉO[oÈoU�xTR�ADC/[K] XMaDUäË�Ì�t-JM[oÈoF�`¡XMRT[KA±Þòãsa-U UVW�Û
XMRTÉO?BXMUQÈ/fDJ%?KAD`�a-RTA-C�J�?�X%R�[�WH]�[KJÊË�ÌÑ�gLg ÈoUQ`�?­>oW<Ý$RYX%aXMa-UñÈoUQ`�?­>äÉO[oÈoU�xgW�b�^�[oÈoUVx�d ?KADÈ÷^�[oÈoU�xC¬+b�?BJ%U
]�[KF-ADÈ\XM[8f
U«à�j¨¹ ï Ì}À�Á DÐ D�Á Â peÃHÄkÅUÄ y^v_kc¹�ë p�Ã n ÃHÄ y®â-íHjVk ÐÇÆ ?KADÈà i�¹ F Ì î Á îÐÇÈ Á É peÃHÄkÅUÄ yÊvË�Q¹ k peÃ n ÃHÄ y®â±íåjVk Ð Â bDJMUQW�t
UV`vXMRTSKU�xT>KÞÇ®]øXMaDU XMa-J%U�U `V?BADÈoRgÈ-?BXMUVWä?KJMU F-ADL�AD[�Ý$AìfD?@`�L�Û
CKJ%[KF-ADÈcb@X%a-U�F-t-t
U�J$xTR�ÉOR�X�[B]*ç p Ë�ÌÑ�gLg y�ê÷j¨¹ F8íÊjVk Ð©Æp j¨¹Tj+í_jVk ÐÇÆ y�]�[KJ$^�[oÈoUVx�d p ¬$y!?BXsl@kIÌ unÞ Í�Þ�RgWs[Kf-Û
X%?BRTA-UQÈ�WMR�A�`vU<Ý!UH]�[KF-A�ÈèA-[åU�S@U�A�X%WO?BX � gLgÏÎ á-js�
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q R�C@F-JMU��-Þ � gLg ÈoRgWZX%JMRTf-FoX%R�[@ADW�� p ?@ys^�uäU�S@U�A�X%W�Ý$R�XMa?BAå?BJ%f-RYX%J%?KJM>HA-[KJ%É\?BxTR¥]Q?�X%R�[@Ae]�[KJ8Ë�ÌÑ�gLg ÈoUV`V?­>�WnÝ$R�XMaF-A-R�]�[KJ%É t-aD?@W�U�W�tD?@`vUèÈ-UV`�?­> p È-[BX�X%UVÈóa-RTW�XM[@CKJ�?BÉ9y
?BADÈ�X%a-U\]�[KJ%É ]¤?@`¡XM[@J�ÉO[�È-U�x p a-RTW�XM[@CKJ�?BÉ9y¡b�?BADÈ p f
y
^�u�U�S@U�A�X%W p a-RgWZX%[KCKJ�?BÉ9y ]�[KJøË�ÌßÍ Î B�D Ó B�D Í
× Ì × Ð È-UV`�?­>oWVÞòãsa-U W�[@x�RgÈ t
[KRTA�X%WåJMUVt-J%UVWMU�A�XÊX%a-U
È-?�X�?-Þ

^�U��CJLKhEKÞ
m�R�A�`vU9X%a-UHÈ-R�É«F-[KAæÉ\?@WMWMUVW�]�[KJ�X%a-U9X%a-J%U�U UVSKUVA@X�W

?BJ%U:`�x�F�WZX%U�J%UVÈ�Ý$RYX%a-R�A��ÕjO^�UH��JLK�EBb�X%a-U�>_É\?­>�A-[KX
f�UeÈoF-U XM[ñË�Ì�Í Î × Ì × Ð ÈoUQ`�?­>oWVÞÊdì^åunb*Ý$a-Rg`�a
t-J%[�È-FD`vUQW�X%a-U«ÈoRTÉ8FD[KAÊÉ\?@WMWnÈoRTW�XMJ%RTf-FoXMRT[KAÊR�A q RTCDÞ
�
p ?�y�]�[KJ�XMa-U$X%a-J%U�UvÛ®f
[�È->\Ë ÌÑ�gLg ÈoUV`V?­>oW�Ý$RYX%a ^�[oÈoU�x
d?BADÈ�¬+b*Ý�?@W�FDWMUVÈåXM[ÊUVW�XMRTÉO?BXMU\X%a-U9t-J%[Kf�?Bf-RTx�R�XZ>_]�[@J
XMa-U�È-R�É«F-[KA:É\?KW%W�UQW�]�[KJI?nXMa-J%U�UsU�S@U�A�X%W�X%[�f�U$Ý$R�XMa-RTA
j ^�UH��JLK�E\?BA�>�Ý$a-U�J%UOÝ$RYX%a-R�AøX%a-U9L�RTA-U�É\?�X%RT`9J%?KA-CKU
[B]IX%a-U:È-R�É«F-[KA_É\?@WMWVÞ�ãsa-RgW�tDJM[@fD?Bf-RTxTRYXZ><Ý�?@W$]�[@F-ADÈ
XM[+f�U�xTUVW%WcX%aD?BAHjxÌ(]�[KJ�f
[BXMa:^�[oÈoU�xod�?BADÈ�¬+bVÝ$a-Rg`�a
W�FDCKCKUQWZX�W_? XZÝ�[BÛ®f�[oÈo>÷ÈoUV`V?­> Ë�ÌßÍ Î B�D Ó B�D Í
× Ì × Ð p Ë ÌÑ�ÑWÒ\gLg yvbBÝ$a-UVJMUÓB�DsRTW�?BA:F-A-L�A-[�Ý$A«tD?BJMXMRg`vxTUÝ$RYX%aOXMa-U$É\?@WMW p áoj�h£¹ ï}v k�¹ �@y±^_U���J�KhEBÞ�ãsa-U�ÈoRTÉ8FD[KA
É\?KW%WIÈoRTW�XMJ%RTf-FoXMRT[KA«]�[KJ�X%a-UsXMaDJMUVUs`V?BADÈ-RTÈ-?BXMUQW�RTWI`�[KÉ:Û
tD?BJ%UVÈ8Ý$RYX%a\^�uøUVSKU�A�X�W±]�[@J�Ë ÌÑhÑ Ò gLg È-UV`�?­>oW�RTA q RTCDÞ¨�p f�yvb±?BA�È_?9C@[�[oÈ_?KCKJ%U�UVÉ:UVA�XnRgW�]�[@F-ADÈ�Þ�Ç,A_X%a-UO`�?KWMU
[B]�XMa-U\a�>�t
[BXMaDUVWMRTW�[K]�Ë ÌÑ�ÑWÒ\gLg ÈoUQ`�?­>oWVb�XMa-UOf-J�?BA�`�aoÛR�ADC_J%?BXMRT[�Ý�?@W�UVW�XMRTÉ\?�X%UVÈø?KW«ç p Ë�Ì Í Î B�D Ó B�DHÍ
× Ì × Ð y Ô p ï�¹�j ÌWEhÁ ÉÐ À Á Ô peÃHÄkÅUÄ yÇv�jÕ¹ � peÃ n ÃHÄ y®â¹í�jVk Ð Â�ÞIãsa-RgWÝ![@F-xgÈHf
U�`v[@ADWMRTW�XMUVA@X$Ý$R�XMa<XMaDU�tDW�UVFDÈo[�WM`V?Bxg?BJ$W�C@[KxgÈ�Û
WZX%R�AD[9W�F-C@CKUQWZX%UVÈ9f�>��+[KJ%f-F-A-[�S9?KADÈ½Ö�F-fD?BL@[�S_àYj�âðÞ

×c½�ØcÄ}����a-Ás

fåU+[@fDWMU�J%SKUVÈ\XMa-J%U�U�`�?KADÈoRgÈ-?�X%UVW�Ý$RYX%a Î ×_× ÉO?@WMW`�[KADWMRgWZX%U�A�X+Ý$R�XMa�XMaDU9Ë Ì É\?KW%W�Þ�Ç®]!XMa-UV>Ê?BJ%UOË Ì Í

Î × Ì × Ð ÈoUQ`�?­>oW�bKXMa-RgW�RgW�XMa-UOq�J%W�X![@fDW�UVJMS�?BXMRT[KA:[B]�XMaDRTWÈ-UV`�?­>@Þ�ãsa-U�X%a-J%U�U�`�?KADÈoRgÈ-?�X%UVWsÝ�U�J%U�?BxgW�[9`�[KADWMRTW�XMUVA�X
Ý$R�XMa÷X%a-Uøa�>�t
[BX%a-UVWMRTWVb�Ë�Ì Í Î B�D Ó B�DwÍ × Ì × ÐÈ-UV`�?­>oWVbsÝ$a-RT`�a xTUV?@È-WOXM[æXMa-U_t
[@W%WMR�f-xTU_[@fDW�UVJMS�?BXMRT[KA
[K]�?HA-U�ÝótD?BJMXMRg`vxTUKbWB�D@bcÝ$RYX%aå?HÉ\?KW%W p áojVh�¹ ï�v k�¹ �@y
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